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DETAILED ACTION 

Response to Arguments 

1 . The indicated allowability of the subject matter of the previous claims 1 3 and 47 
is withdrawn in view of the newly discovered reference(s) to San-Nohe et a/., U.S. 
Patent No. 5,371 ,559. Rejections based on the newly cited reference(s) follow. 

Claims 13 and 47 were previously indicated as containing allowable subject 
matter, in particular the additional limitation that the optimal ray angle is in a range from 
about 0° to about 10°. However, the reference San-Nohe, made of record by the 
applicant, provides a clear teaching that the optimal angle should be approximately 5°, 
within the recited range, in order to maximize contrast ratio. Rejections based on this 
reference follow. 

Claim Objections 

2. Claim 47 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. 

The limitation of claim 47 was amended to claim 39 from which it depends. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 , 3-7, 9-12, and 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ogino, U.S. Patent No. 5,758,940 in view of Tejima etai, U.S. 
Patent No. 4,936,657, in view of Gold et al., U.S. Patent No. 5,450,219, and in view of 
San-Nohe etai, U.S. Patent No. 5,371,559. 

Ogino discloses [see Fig. 1a] a high performance image projection apparatus 
comprising a light source [1] having an effective source size and emitting a principal 
light ray [the horizontal ray] and an associated bundle of polychromatic light rays [see 
Fig. 1c: the light has red, green, and blue components, hence it is polychromatic] and 
an LCD panel [3] adapted to form a light pattern [the image on the screen 6] in response 
to the incident polychromatic light rays emitted from the light source and applied with 
signals carrying light pattern information [this is inherent, since LCDs must be given 
such signals in order to produce the desired image]. The LCD panel has a major 
surface. Ogino does not disclose the remaining limitations of claim 1 , that there is an 
optical lens device positioned to receive, and having optical light directing properties to 
steer, the principal light ray and associated bundle of polychromatic light rays, for 
incidence on the LCD panel at substantially the same optimal ray angle that contributes 
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to formation of the light pattern at a contrast ratio of at least 1000:1 , the optimal ray 
angle being in a range from about 0° to about 10° from normal to the major surface. 

Tejima discloses [see Fig. 22] an analogous image projection apparatus with a 
light source [5] and LCD [1], which does have an optical lens device [4] positioned to 
receive, and having optical light directing properties to steer, the principal light ray and 
associated bundle of polychromatic light rays, for incidence on the LCD panel at 
substantially the same optimal ray angle that contributes to formation of the light pattern 
at a high contrast ratio. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to use this optical lens device in the device of Ogino, motivated 
by Tejima's teaching that this causes the light to be "refracted by the eccentric lens 
surface such that it is substantially parallel to the inclination of the reorientation of the 
long axes of the liquid-crystal molecules" [col. 7, lines 18-21], which provides an 
improvement in the contrast, brightness, light efficiency, and display quality [see col. 1, 
lines 10-34 and col. 2, line 55 - col. 3, line 17]. 

The device of Ogino in view of Tejima produces a high contrast ratio as 
described above, but there is no explicit disclosure that this produces a contrast ratio of 
at least 1000:1 . The contrast ratio of a projection LCD system is a result-effective 
variable, whose optimization achieves a recognized result, as evidenced by Golds 
teaching that increasing the contrast thereby enhances the projector performance [see 
abstract]. It would therefore have been obvious to one of ordinary skill in the art at the 
time of the invention to optimize the contrast ratio, making it be greater than about 
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1000:1 , motivated by the desire to improved the projector performance by having a high 
contrast ratio. 

The above references do not disclose the final limitation of claim 1 , that the 
optimal ray angle is in a range from about 0° to about 10° from normal to the major 
surface. San-Nohe discloses [see Fig. 9, etc.] an analogous LCD projection system 
where the light is incident on the LCD panel at an optimal ray angle in order to maximize 
contrast, and teaches that the optical ray angle is between 0° and 9°, with a peak at 
about 5°. It would therefore have been obvious to one of ordinary skill in the art at the 
time of the invention to use an optimal ray angle in the range between 0° and 10° as 
recited in claim 1 , motivated by San-Nohe's teaching that the highest contrast ratio is 
achieved when the alignment direction of the liquid crystal molecules coincides with the 
traveling direction of the incident light ray, and that this occurs at an angle of about 5° 
[col. 1 , line 57 - col. 2, line 14, and see Fig. 9]. 

Claim 1 is therefore unpatentable. 

Ogino's panel diagonal is greater than 50 mm [250 mm, col. 1 , line 22], so claim 
3 is unpatentable. A panel diagonal of 250 mm is in the category of typical direct view 
panel sizes (-10 inches or more), as opposed to typical projection cell panel sizes (a 
few centimeters or less), so it is "about 380 millimeters" and claim 4 is unpatentable. 

Regarding claims 5 and 6, Ogino does not disclose the magnification ratio of the 
projection lens [5] in the above-discussed embodiment. Since the panel diagonal is 250 
mm, a magnification between 4x and 10x would produce an image on the screen 
between 1 and 2.5 meters in diagonal. Ogino discloses [albeit in a different 
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embodiment, see examples in Fig. 22-24, col. 15, lines 34-35, for instance] projecting 
images in this size range. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to use a magnification between 4x and 10x, thereby 
projecting images in this size range as disclosed by Ogino, motivated by the desire to 
project an image sized appropriately for typical conference room projection screens and 
home theatre-style rear projection systems. Claims 5 and 6 are therefore unpatentable. 

The projection lens [5] in Ogino includes 5 or fewer optical lens elements, so 
claim 7 is also unpatentable. 

Regarding claims 9 and 10, Ogino does not disclose the operational life of the 
LCD panel before substantial color degradation being greater than 50,000 hours, nor 
the resolution of the LCD panel being SXGA or higher. However, long life and high 
resolution are well-known goals in the LCD art; they are result-effective variables whose 
optimization achieves a recognized result, namely enhancing the projector performance 
by making it last longer or have a higher image quality. It would therefore have been 
obvious to one of ordinary skill in the art at the time of the invention to optimize the 
lifetime and resolution of the display, making the lifetime longer than the recited 50,000 
hours and the resolution SXGA or higher, motivated by the desire to improve the quality 
of the display device by making it last longer and have higher resolution. Claims 9 and 
10 are therefore unpatentable. 

Regarding claim 1 1 , Ogino discloses [albeit in a different embodiment, see Figs. 
22a, b] the use of a projection screen and rear screen projector arrangement. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to set up 
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such an arrangement, as disclosed by Ogino, for the above-described LCD projector, 
motivated by the commercial value of producing such home theatre-style systems which 
provide a compact, large-screen display system for multiple viewers. Claim 1 1 is 
therefore unpatentable. 

The optical lens device [4 in Tejima, see Fig. 22] includes an input Fresnel lens, 
so claim 12 is also unpatentable. The input Fresnel lens has an optical center and the 
principal ray enters the input Fresnel lens at a position offset from the optical center, so 
claim 14 is also unpatentable. 

Regarding claim 15, Tejima (in addition to disclosing and teaching the use of an 
input Fresnel lens, as discussed above) discloses [see Fig. 6] an output Fresnel lens 
which receives the principal ray from the LCD panel and refracts it so that it exits the 
Fresnel lens perpendicularly. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to use this output Fresnel lens (along with the input 
Fresnel lens previously discussed) motivated by Tejima's teaching that this 
arrangement "permits the use of a projection optical system having a small viewing 
angle and a small aperture while enabling not only efficient utilization of the illuminating 
light but also easy access of the display to the viewer" [col. 3, lines 3-7]. Claim 15 is 
therefore unpatentable. 

Regarding claim 16, Ogino discloses that bundle of light rays propagating 
through the LCD panel has an angle of divergence that must be about 0.25 rad (-14 
degrees) or less [col. 1 , lines 49-50] and the smaller the better, since this results in a 
higher contrast ratio. The examiner understands this to be a ±7 degree cone angle 
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relative to the angle of the principal light ray, which is "about ±6 degree or less", so 
claim 16 is also unpatentable. 

5. Claims 2, 31 , 39-49, and 54 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ogino, Tejima, Gold, and San-Nohe as applied to claim 1, and further 
in view of Lews et a/., U.S. Patent No. 5,884,991 and Toide et a/., U.S. Patent No. 
5,135,300. 

Ogino is silent on the effective source size of its light source, so it does not 
disclose the additional limitation of claim 2 that the effective source size ranges from 
about 1 mm to about 7 mm. 

Lews discloses [see Figs. 2 and 3, for instance], for an analogous LCD projection 
system with a 227 mm diagonal panel [col. 9, lines 47-48], using a arc lamp whose arc 
gap dimension is from 1-6 mm (a specific example is given which is 3 mm) [col. 8, lines 
27-31]. Furthermore, 7b/de discloses a 5 mm light source that "is conventionally used 
as a light source" [col. 2, lines 46-48]. Further, Toide explains that such a size is 
chosen to balance the needs to be "as close to a point source as possible and ... [have] 
a sufficient life necessary for the apparatus" [col. 2, lines 28-45]. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use Lews' arc 
lamp, having an effective source size (arc gap dimension) in the range from 1 mm to 7 
mm as recited, motivated by Toide's teaching that sources of this size have been 
"conventionally designed and developed" to optimize the considerations discussed 
above. (The examiner notes that Toide proposes another lighting means as an 
improvement over this; however, this "teaching away" does not make the combination 



Application/Control Number: 09/877,546 Page 9 

Art Unit: 2871 

unobvious. First, "a known or obvious composition does not become patentable simply 
because it has been described as somewhat inferior to some other product for the same 
use" [see MPEP 2145] and second, the references do not explicitly teach away from the 
combination.) Claim 2 is therefore unpatentable. 

The additional limitation of claim 31 over those of claim 1 is that the effective 
source size is 2% or less of the panel size. Given the 3 mm arc gap dimension of Lews 
and the 250 mm panel size [col. 1 , line 22] of Ogino [or for that matter, the 227 mm 
panel size of Lews], the above-described device meets this claim limitation. Claim 31 is 
therefore unpatentable. 

The optical element [4 in Tejima, see Fig. 22] comprises a Fresnel lens that has 
an optical center and in which the principal ray enters the Fresnel lens at a position 
offset from the optical center to set the angle of incidence of the principal light ray on the 
LCD panel, so claims 39 and 48 are also unpatentable. Claim 47 repeats a limitation 
already in claim 39, so claim 47 is also unpatentable. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have the maximized contrast ratio be at least 1000:1 as discussed above 
regarding claim 1 , so claim 40 is also unpatentable. The effective source size is in the 
range from 1 to 7 mm, so claim 41 is also unpatentable. The LCD panel diagonal 
dimension is greater than 50 mm, and about 380 mm, as discussed above regarding 
claims 3 and 4, so claims 42 and 43 are also unpatentable. 

Regarding claim 44, Ogino does not disclose the magnification ratio of the 
projection lens [5] in the above-discussed embodiment. Since the panel diagonal is 250 
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mm, a magnification between 4x and 10x would produce an image on the screen 
between 1 and 2.5 meters in diagonal. Ogino discloses [albeit in a different 
embodiment, see examples in Fig. 22-24, col. 15, lines 34-35, for instance] projecting 
images in this size range. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to use a magnification between 4x and 10x, thereby 
projecting images in this size range as disclosed by Ogino, motivated by the desire to 
project an image sized appropriately for typical conference room projection screens and 
home theatre-style rear projection systems. Claim 44 is therefore unpatentable. 

The projection lens [5] in Ogino includes 5 or fewer optical lens elements, so 
claim 45 is also unpatentable. Regarding claim 46, Ogino discloses [albeit in a different 
embodiment, see Figs. 22a, b] the use of a projection screen and rear screen projector 
arrangement. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to set up such an arrangement for the above-described LCD projector, 
motivated by the commercial value of producing such home theatre-style systems which 
provide a compact, large-screen display system for multiple viewers. Claim 46 is 
therefore unpatentable. 

Regarding claim 49, Tejima (in addition to disclosing and teaching the use of an 
input Fresnel lens, as discussed above) discloses [see Fig. 6] an output Fresnel lens 
which receives the principal ray from the LCD panel and refracts it so that it exits the 
Fresnel lens perpendicularly. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to use this output Fresnel lens (along with the input 
Fresnel lens previously discussed) motivated by Tejima's teaching that this 
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arrangement "permits the use of a projection optical system having a small viewing 
angle and a small aperture while enabling not only efficient utilization of the illuminating 
light but also easy access of the display to the viewer" [col. 3, lines 3-7]. Claim 49 is 
therefore unpatentable. 

The light source includes an arc lamp with arc gap dimension two percent or less 
than the panel diagonal dimension as discussed above, so claim 54 is also 
unpatentable. 

6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ogino, 
Tejima, Gold, and San-Nohe as applied to claim 1 , and further in view of Shimada, U.S. 
Patent No. 5,710,609. 

Ogino does not disclose that the LCD panel has amorphous silicon thin film 
transistors. Shimada does disclose using amorphous silicon TFTs in an analogous 
projection LCD system. It would be obvious to one of ordinary skill in the art at the time 
of the invention to use amorphous silicon TFTs, motivated by Shimada's teaching that 
amorphous silicon TFTs are among those types of TFTs which "are all suitable for use 
as a TFT" in such devices [col. 6, lines 10-16]. (The examiner notes that using TFTs, 
an active-matrix driving scheme, produces a higher display quality than a passive-matrix 
driving scheme without TFTs, and amorphous silicon TFTs have various advantages 
over, say, polysilicon TFTs in ease of manufacture and cost, for instance.) Claim 8 is 
therefore unpatentable. 
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Allowable Subject Matter 

7. Claims 61 and 62 are allowed. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art does not disclose the device of claims 61 or 62, in particular the 
limitations that the projection apparatus with the LCD panel has multiple arc lamps, 
multiple fold mirrors in the form of a pinwheel-shaped mirror configuration so that the 
bundle of light rays is substantially collimated, and a flyseye lens array light 
homogenizer system. Claims 61 and 62 are therefore allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number is (571) 
272-2302. The examiner can normally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H. Kim can be reached on (571) 272-2293. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAiR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Andrew Schechter 
Patent Examiner 
Technology Center 2800 
1 September 2004 



